Infrared absorption spectra were recorded on a Bruker Alpha-E FT-IR spectrometer using attenuated total reflection (ATR) of a thin film. FT-IR are reported in wavenumbers (cm -1 ).
Low resolution mass spectra were recorded on a Thermo Finnigan LCQ Deca Ion Trap mass spectrometer using electrospray ionisation (ESI, positive mode). HRMS (ESI) were obtained using a Bruker BioApex Fourier Transform Ion Cyclotron Resonance mass spectrometer (FTICR) with an analytical ESI source, operating at 4.7 T and reported as m/z (relative intensity).
Liquid chromatography mass spectrometry was performed on a Thermo Separation Products: Spectra System with a P400 Pump and a UV6000LP photodiode array detector. Separation was achieved using a Phenomenex Jupiter column (5 µm, 150 × 2.1 mm ID) coupled to a Thermoquest Finnigan LCQ Deca mass spectrometer (ESI, positive mode). Flow rate was maintained at 0.2 mL min -1 over a linear gradient from 0% to 100% solvent B (solvent A:
0.1% formic acid in Milli-Q water, solvent B: 0.1% formic acid in MeCN) over 30 min. Preparative reversed-phase high performance liquid chromatography (RP-HPLC) was performed on a Waters 600E Multisolvent Delivery System with a Waters U6K injector, Waters 490E programmable multiwavelength detector, Waters busSAT/IN module and Waters Empower 2 software. Separation was achieved on a Waters Sunfire™ PrepC 18 OBD™ column (5 µm, 19 × 150 mm ID). Compounds were eluted at a flow rate of 7 mL min -1 over the stated linear gradient in a mobile phase comprising of 0.1% TFA in Milli-Q water (solvent A) and 0.1% TFA in MeCN (solvent B).
UV-Vis spectra were recorded using a Varian Cary 4000 UV-Vis spectrophotometer. Temperature control was provided by a Varian Cary PCB 150 Water Peltier System. pH values were determined using an Activon Model 209 pH/mV meter.
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suspension, and the syringe was shielded from light and agitated for 2 h. The resin was drained then washed with CHCl 3 (× 5) and a palladium chelating cocktail (DMF/diethyldithiocarbamic acid-3-water/triethylamine 25 mL:225 mg:250 µL). Traces of the chelating cocktail were removed via a basic wash (0.5% triethylamine in DMF, × 5). The resin was then washed with MeOH (× 5), DMF (× 5), CH 2 Cl 2 (× 5) and DMF (× 5).
Reductive amination: All DPA functionalised peptides were prepared following a modification of the method described by Quinti et al. 2 The resin was swollen in dry DMF at rt for 30 min before being treated with 2-pyridinecarboxaldehyde (20 eq.) with 1% acetic acid in DMF and agitated at rt overnight. Sodium triacetoxyborohydride (25 eq.) was then added to the suspension and agitated at rt overnight. The resin was washed with DMF (× 5), CH 2 Cl 2 (× 5) and DMF (× 5) and subjected to another cycle of reductive amination procedure to ensure completion of the reaction. 
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Ac-Lys(DPA)-Trp-Lys(DPA)-Gly-NH 2 , 9
Tetrapeptide 9 was synthesised on Rink amide resin (0.609 g, 0.250 mmol, resin capacity 0.41 mmol g -1 ), utilising the general methods for Fmoc-SPPS, Alloc deprotection and reductive amination. Cleavage from the resin was then achieved through treatment with a solution of TFA, triisopropylsilane and water (95:2.5:2.5 v/v/v) for 1 h. The crude peptide was then purified by preparative RP-HPLC (0 to 70% B over 60 min). The appropriate fractions were lyophilised, affording the linear tetrapeptide 9 as a TFA salt, which was treated with basic anion exchange resin to give the desired tetrapeptide 9 (t R = 27.7 min) as a colourless oil. 
Ac-Lys(DPA)-Ala(1-naphthyl)-Lys(DPA)-Gly-NH 2 , 10
Tetrapeptide 10 was synthesised on Rink amide resin (0.609 g, 0.249 mmol, resin capacity 0.41 mmol g -1 ), utilising the general methods for Fmoc-SPPS, Alloc deprotection and reductive amination. Cleavage from the resin was then achieved through treatment with a solution of TFA, triisopropylsilane and water (95:2.5:2.5 v/v/v) for 1 h. The crude peptide was then purified by preparative RP-HPLC (0 to 70% B over 60 min). The appropriate fractions were lyophilised, affording the linear tetrapeptide 10 as a TFA salt, which was treated with basic anion exchange resin to give the desired tetrapeptide 10 (t R = 27.2 min) as a colourless oil. 
Anion Binding Studies under Mimicked Physiological Conditions
All titrations were performed in aqueous solutions buffered at pH 7.4 HEPES (5 mM) in the presence of 145 mM sodium chloride at 25 °C.
UV-Vis Titrations of Indicator with Receptor
Stock solutions of indicator 11 (20 µM) and of each 1-10•Zn 2 receptor was prepared (1000 µM). 2.5 mL of the HEPES buffer solution was transferred to one of a matched pair of 1 cm quartz glass cuvettes as a reference. The other cuvette was filled with 2.5 mL of indicator 11 solution and the UV absorbance (λ abs = 250-750 nm) was recorded. Aliquots of the receptor solution were then added to both cuvettes. After each addition, the resulting solution was stirred with a magnetic stirrer and the UV absorbance was recorded. Typically, up to 10 equivalents of the receptor were added.
To determine the association constants for the indicator-receptor complexes, the UV absorbance (λ abs = 250-750 nm) was plotted as a function of receptor concentration and the raw titration data was analysed using nonlinear least squares curve procedure based on the equilibria for 1:1 binding, 4 utilising the commercially available software programme HypSpec ® (Hyperquad ® package). 
UV-Vis Titrations of Indicator-Receptor Ensembles with Anions
A stock solution of receptor (20 µM) was prepared. A stock solution of 1:1 indicator 11-receptor ensemble solution (20 µM) was also prepared. 2.5 mL of the receptor solution was transferred to one of a matched pair of 1 cm quartz glass cuvettes as a reference. The other cuvette was filled with 2.5 mL of the indicator 11-receptor solution and the UV absorbance was recorded for 250-750 nm. Aliquots of the anion solution (2000 µM) were then added to both cuvettes. After each addition, the resulting solution was stirred with a magnetic stirrer and the UV absorbance was recorded. Typically, up to 10 equivalents of the anion were added.
To determine the association constants for the anion-receptor complexes, the UV absorbance (λ abs = 250-750 nm) was plotted as a function of anion concentration and the raw titration data was analysed using nonlinear least squares curve fitting procedure based on the equilibria for indicator displacement, 4 utilising the commercially available software programme HypSpec ® (Hyperquad ® package).
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Titrating indicator 11 with complexes 1-10·Zn 2 Log K a = 6.6 Log K a = 6.6 
